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INTERNATIONAL INVENTIONS EXHIBI¬ 
TION, LONDON. 

REPORT ON THE EXHIBITS RE IA TING TO THE 
CHEMICAL INDUSTRIES. 

BY WATSON SMITH, 

Lecturer in Chemical Tcchnoloan in the Victoria Unicersilu, 
Manchester, etc. 

(Continued from page J/SS.) 

COLOURING MATTERS AND DYES. 
Robert Chadwick it Son, of Kidderminster 
(Group XIV. Xo. 1-102). 

(1.) Improvement in extracting colouring matter 
and other substances by steam process from dye- 
woods ; also distillation of ammonia. 

(2.) Hygienic crystals and powder disinfectant. 

ACIDS, ALKALIS, AND SALTS. 

E. C. C. Stanford’s New Method of Treating 
Seaweed (Croup XIV. Xo. 1-131). 

Mr. Stanford’s namo is intimately associated with 
the British iodine and kelp industry, the seat of 
which has always been in Glasgow. Tho exhibit 
illustrates generally the manufacture of iodine, 
bromine, and potassium salts from seaweed, besides 
that of the new and interesting substance Algin, first 
isolated and studied by Mr. Stanford ■ also many of 
the metallic alginates. It would appear that 
amongs't seaweeds, the alg.e possess the power of 
assimilating the iodine from seawater to about 
ten times the extent of the bromine, and that 
amongst tho alga; the Laminaria and the Fuci are 
the kelp-producing species of the genus referred to. 
It is rcmarkablo that the three gelatinous species, 
Ghondrus, Gilidoun, and Euchemia contain littlo or 
no iodine ; moreover, the Enteromorplia or sea-grass, 
a plant retaining, when dry, a very st rong odour of 


sort of slnggy mass, and loso thereby about half the 
iodine, Mr. Stanford proposed the so-called Clear- 
process, by which all the iodine is saved. The weed 
in this process is submitted to destructive distilla¬ 
tion in iron-retorts, leaving behind a loose, porous 
charcoal, retaining the salts and tho iodine, and 
yielding in the distillate, ammonia, acetic acid, and 
tar. In a still newer process—in fact, the one 
referred to in the title of tlm exhibit—Mr. Stanford 
extracts first the potassium chloride {“muriates”), 
potassium sulphate and “kelp-salt” (sodium chloride 
containing some carbonate and including the iodides), 
by simple maceration in cold water. Tho amount so 
removed from air-dried Laminin •iirts about one-third 
of its weight (thirty three per cent.), of which twenty 
to twenty-two per cent, are mineral salts, and the 
balance consists of dextrin, ninnnito, and extractive 
matter, leaving two-thirds of the plant (sixty-six per 
cent.) for further treatment, apparently unaltered. 
This residue contains tho peculiar new substance 
A/gin, and the cellulose. Tho comparison between 
tho three processes is of considerable interest, as 
showing the advance made upon the old kelp process 
so tenaciously adhered to and persisted in by the 
West Coast natives, by Mr. .Stanford’s “Char” and 
“ Wet” processes:— 

KELP PROCESS. 

Per cent, utilised, IS. 

i-.i- 10 i Sulla. U tona 1 lteaiiliinls—Kelp-wnstc, 

Kelp, IS tons | 2;oJb . j- JS , 0113> valueless. 

CHAR PROCESS. 

Per cent, utilised, SC. 

rhor an im>« 1 Salts. 15 tons 1 Residuals—Charcoal, ,1C Ions, 
Limr, Jo 10113 ( Iodine, cwlb.) tar and ammonia. 

WET PROCESS. 

Per cent, utilised, 70. 

lVuteroxIrnct, j Sails. 20 Tons > Residuals—Algln, 20 tons. 

33 tons 1 Iodine, CUOlb. I cellulose, 15 Ions, dextrin, etc. 

In this now process, the seaweed is to be exported and 
worked at a central factory, and nil tho common 
varieties can be used. Tho weed is first boiled with 
sodium carbonate, tho solution is filtered and pre¬ 
cipitated with sulphuric acid, the prccipitato being 


RESIDUE. 

SODA SOLUTION. 

Precipitated by Sulphuric Acid. 

Retained in Solution. 

CELLULOSE. 

Alqin, 

Sulphate of Soda, crystallised out ns 

Glauiiek’s Salts. 

Mother-Hollar, carbonised, Is 

lvKI.l'-SUUSTlTUTK. 


the sea, contains no iodine. Tho giant algte growing the new substance algin, which resembles albumen, 
outside the inllucnco of the Gulf Stream, generally and contains nil tho nitrogen, and, moreover, all 
supposed to be the iodine-carrier, singularly enough that is nutritive in seaweed. The solution is now 
contain very little iodine. The drift-kelp is. made neutralised with limestone, the sulphate of lime 
from two varieties of red weeds, or Laminaria, tho deposited, the neutral solution evaporated down and 
L. Digitata and tho L. Stenop/iglla. The former is the sulphate of soda crystallised out. Tho lnothur- 
known ns tangle, and both kinds nro always sub- liquor, containing all tho potash salts and iodine, is 
merged. Tlieso seaweeds, and especially the latter, carbonised, forming tho “ kelp-substitute." The 
arc much injured by rain, and nro often, after drying, residue on tho filter is tho cellulose. The whole 
almost valueless. If well preserved, the Laminaria plant is thus utilised (see tablo above), 
contain ten times ns much iodine ns the Fuci. It Algin has fourteon times the viscosity of starch, and 
furnishes tho only kelp now used for making iodino, thirty-seven times that of gum-arabic. Algin or 
The usual yield of kelp from 100 tons. of wet sea- sodium alginate in solution is precipitated or eoagu- 
weed is fivo tons, and ns only half of this is soluble, iated by alcohol, apotono, and collodion, but not by 
two-and-a-lmlf tons form tho total valuable product ether. It is precipitated by mineral acids, various 
of what may bo termed tho native process, and this salts, and by lime- and baryta-water. Tho solution 
must pay for tho labour of cutting, carrying, drying, is not precipitatod or coagulated by alkalis and alka- 
and burning 100 tons of wot seaweed. Aathopcoplo lino salts, starch, glycerol, and cane-sugar. It docs 
in burning tho weed uso such a heat os to produco a not prccipitato tlio ordinary alkaloids. It is dis- 
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linguislied from albumen, which it most resembles, 
by not coagulating on heating, and from gelose by 
not gelatinising on cooling, by containing nitrogen, 
by dissolving in weak alkaline solution, and being 
insoluble in boiling water. From gelatin it is dis¬ 
tinguished by giving no reaction with tannin ; from 
starch, by giving no colour with iodine ; from dextrin, 
gum-arabic, trngacanth, and pectin, by its insolubility 
in dilute alcohol and dilute mineral acids. 

It is remarkable that it precipitates the salts of 
the alkaline earths, with the exception of magnesium, 
and also most of the metals, but it gives no precipi¬ 
tate with mcrcuop chloride or potassium silicate. 

Commercial Apfi.ications of Alois on Sodium 
A u; i nate :— 

For Sizing Fabrics. —As a finish, nlgin has the 
advantage over starch that it fills the cloth better, is 
tougher and more elastic, that it is transparent when 
dry, and that it is not acted on by acids. It imparts 
to the goods a thick clotliy, elastic feeling, without 
the stiffness imparted by starch. It has the advan¬ 
tage, possessed by no other gum, of becoming insol¬ 
uble in presence of a dilute acid, which decomposes 
starch or dextrin. No other gum having anything 
liko tiio viscosity of algin, in solution, none will go so 
far in making up tho solution or cover such a large 
surface. 

The alginate of alumina in caustic soda, is a stiff 
dressing, and in the crude, unbleached state, will be 
a cheap dressing for dark materials; nnd in the 
colourless for finer fabrics. The ammoniaUd algi¬ 
nate of alumina can be used to give a glossy surface, 
which is quito insoluble after drying. 

A s a Mordant and Bung-substitute in Dyeing and 
Printing.—Mr. John Christie, of tho firm of J. Orr 
Ewing it Co., states that “ tliero is another applica¬ 
tion of the alginate of soda—viz., in the fixing of 
mordants, such as those of alumina or iron upon 
cotton fibre.” Very encournging results aro said to 
have been obtained, and Mr. Christie believes a very 
large application will be found for alginate of soda as 
a “ dung-substitute.” This being the ease, the substi¬ 
tution of so harmless a compound for ono so poison¬ 
ous ns the generally used nrseninte of soda, should 
be welcomed, and a fair trial be accorded tlm new 
Tiling-substitute. In Germany, where the use of 
poisonous materials in connection with printing and 
dyeing textile fabrics is greatly restricted, if not 
altogether interdicted, ono would imagine such a 
substitute would, when known, bo readily adopted. 
Mr. Christie continues, “Tho mordants, when pre¬ 
cipitated. seem to luivo full dyeing power,” which 
means that as a dung-substitute tho alginate has 
done its work well. 

As an Article of Food.— Algin contains—carbon, 
•M'lld per cent.; hydrogen, .V47 ; nitrogen, 377; 
oxygen, -lt»'. r i7, or about the saino amount of nitrogen 
as is found in Dutch cheese. For thickening soups 
and puddings, as a substitute for gum-arabic in the 
manufacture of jujubes and lozenges, in making 
jellies, it is said that it would bo very serviceable. 

. In P/uirinacy.— It is said that it would bo useful 
for emulsion of oils, a3 an excipient for pills, and for 
fining of spirits. 

For Boiler Incrustations.— Mr. Spiller has proved 
that a solution of sodium alginate forms one of the 
best fluids for preventing boiler-incrustation, ns it 
quickly precipitates tho hmu from tho boiler water 
in a state in which it can bo easily blown off. 

Auao Cellulose :—This substnneo blenches 
easily, and under pressure becomes very hard, when 
it can be turned and polished with facility. It 
makes also a good paper, tough and transparent, but 
with no fibre. Alone or mixed with nlgin and linseed 


oil or shellac, it may be used as a non-conductor of 
electricity, where a cheap material is required. 

Tiie Seaweed Charcoal :—It is proposed to use 
this in conjunction with algin for covering boilers, 
and such a composition lias been largely applied 
under the name of “carbon cement.” This is nearly 
all charcoal, three per cent, of the algin being sufli- 
cient to make it cohere. It forms a cool, light, and 
efficient non-conducting covering. 

The foregoing details liavo been given somewhat 
in e.rlersu, blit the subject is one of those for which 
the claim of national imparlance can be set up. 

.Mr. Stanford says, in his paper read before the 
Society of Arts (.May 22, 1884): “No Royal Com¬ 
mission will give the crofters and cottars on tho 
shores of the Hebrides and the West of Ireland any¬ 
thing like tho satisfaction that the offer of I'l per ton 
for all tho seaweed they could gather, would. In 
all these places, the sea-oucstion might soon become 
more important than the land-question.” 

The advantages to Proprietors of Shores are that 
such manufacture would afford an export value to a 
large wnsto product at present almost worthless. 
The export of this bulky material must result in a 
large traffic to and from the Western Islands, thus 
improving their rental and value, and assisting in 
imports of coal, meal, etc. 

For Alkali Makers there would also be advantages 
in such a new manufacture, creating, ns it would, a 
large demand for alkali, bleach, and other chemicals, 
with some waste products. 

Mr. Stanford’s process is protected by the following 
patents Eng. Fats. 1-12, January 12, 1881;.and 
13,433, October 11,1881. Also by French Pat. 143,730, 
July 1,1881. 

The process has been working some time on a 
semi-industrial scale ; all difficulties are successfully 
overcome, and already there is a considerable demand 
for the new products. 

The following is a list of the more interesting 
specimens exhibited by Mr. Stanford :— 


Alginates. 

Sodium Alginate, Soluble 
Potassium „ ,, 

Ammonium ,, ,, 

Lithium ,, ,, 

Magnesium ,, ,, (This is a remark¬ 

able body; insoluble alyinic nciil in the presence 
of water, freely dissolves Magnesia and its 
carbonate. J 

Calcium Alginate, Insoluble 
] lari n m ,, ,, 

Strontium ,, ,, 

Lend ,, ,, 

Silver „ ,, 

Mercury ,, ,, 

Copper ,, „ 

Iron (Ferrous) ,, 

„ (Ferric) 

Cnlialt ,, ,, 

Nickel ,, „ 

Mangaiicso ,, ,, 

A LiUNATKS —Insol nble. 


Mercurous salt, no 
Mercuric alginate. 


Tin 

Zinc 

Chromium 

Cadmium 

Itismutli 

Aluminium 

Platinum 

Arsenic 

Antimony 

Uranium 


Alginnto, Stannic 
,, Stannous 
,, (Most of the 

,, alginates hare 

,, not yet been dc- 

,, scribal, and the 

,, exact composition 

,, • is unknown.) 


It 

II 
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The following salts are double alginates 
of the metals with ammonia, and arc all 
very soluble, mostly becoming insoluble 
when dry, thus forming waterproofing 
materials:— 


Ammonium, 

Strontium A1 

ginale 


D 

Chromium 



11 

Copper 

11 


It 

Iron 

it 

Ferric 

»» 

It 

y y 

Ferrous 

11 

Tin 

y y 

Stannic 

11 

Cobalt 


Stannous 

tf 



11 

Nickel 

l y 


1 > 

Manganese 

yy 


y | 

Silver 



If 

Platinum 



yy 

Zinc 



y 1 

Cadmium 



y 1 

Aluminium 



yy 

Uranium 

yy 


yy 

Arsenic 

yy 


*» 

Antimony 

yy 



The Aluminium Alginate is also shown in com¬ 
bination with Almninate of Soda, making a cheap 
stiff soluble dressing for cotton and other goods, 
which can be easily rendered insoluble. 

Shellac A Igin. — Shellac combines with Sodium 
Alginate, and with Ammonium Alginate, forming a 


Messrs. Chapman it Messel (GrovpXIV. A t o.14G7). 

MANUFACTURE OF ANHYDROUS SULPHURIC ACID. 

This firm exhibits fine specimens of sulphuric anhy¬ 
dride, which is manufactured on a large scale now with 
thegreatest case, in thcSilvcrtown works of the firm— 
thanks to the improvements which were the outcome 
of the investigations and engineering skill of Drs. W. 
S. Squire and R. Messel. 

Specimens of sulphuryl-monochlorhydrin, 

S0 2 (C1)0II, 

and of finely-crystallised 100 per cent, sulphuric 
anhydride, are exhibited; also a drum made of 
wrought-iron plate, for packing and carrying the 
anhydride, is to bt. seen underneath the show-case. 
The charging hole of the drum is secured by a kind of 
screw-stopper, fitting by an npplinnee known ns the 
bayonet-joint—nsimple but powerful means of closing. 

Dr. Messel 1ms kindly supplied the writer with 
some details which are of great interest both for 
cbcinist and physicist. 

Kohlrnusch \l‘ag<j. Ann. Erganzungsband, viii. p. 
G75) shows that tlie real hydrate, SO JL., does not 
present the maximum density of sulphuric acid, as 
all the tables published had formerly stated, but that 
water cautiously dropped on thcsurfacc of really puro 
hydrate forms slowly-sinking drops. Ho found the 


Sl‘EL'1 MKS'ri. 

PKIlCCNTAUKti OF SOj 

Ermine Giiavitv. 

IIKMAHKS. 

— 

83 

1*872 at G0‘ F. (la-5* C.) 

— 

Liquid. 

30-0 

1*010 

— 



fIGO 

P970 

= 11)30 at 80- F. (2G-G C.) from 

Crystulllno mnss 
resembling nitre. 

■ 

11-5 

1-973 

which llio b]i. gr. ut GO’ F. was 
calculated. 



[lG’2 

1-977 

— 

— 

53-1 

1-991 

— 



GO-8 

2-00G 

— 

Liquid. 


05-0 

2-00G „ 

— 



.GUI 

2-010 

— 



728 

1-993 

= 1-9S0 at 87’ F. 

Crystallised. 


800 

1973 

= 1-937 ut 81* F. 



,82-0 

1-937 

— 


soluble compound of great flexibility ; by dipping 
the sheets of it in a dilute acid or chloride of calcium, 
these arc rendered insoluble, and form a tough 
membrane resembling gutta-percha, and a good 
electric insulator. 

Calcium A Initiate.—A dried block of this sub- 
stanco is exhibited to show its uso for ornamental 
purposes. The sp, gr. is about l'O, approaching that 
of ivory. 

Insoluble AIgin, or Alginic Acid, has n sp. gr. of 
1-5, and closely resembles horn. 

Alijic Cellulose. —A block of this is shown on 
account of its value for turning purposes; the sp. gr. 
is about 1*4; higher than that of ebony or lignum 
vitte. 

Alijic Boiler Fluid.— (Already referred to.) 

Carbon Closet System.— (See Chemical uYeivs, vol. 
xxix. 201 and 28-1.) A series of specimens is shown 
to illustrate the application of charcoal to this pur¬ 
pose. The method 1ms been in use for many years 
in some of the largest shipyards on tho Clyde, and 
has given great satisfaction. 

. Sewage Filtration .—Tho specimens shown arc 
historical, having boon first exhibited in tho Paris 
Exhibition, 1807, 


densities of concentrated acid at 18° C. (water at 


’ C. = 1) were :— 


Percontngo !>y weight 
of SOil fi.. 

.Specific gravity. 

!I0 . 

. 1-8147 

91 . 


92 . 


!).-( . 

. 1-8200 

94 . 


<15 . 

. 1-8302 

no . 

. 1-8372 

97 . 


98 . 

. 1 -ssso 

no . 

. 1 -0.170 

100 . 

. 


It will thus bo scon in tho nbovo table that after ex¬ 
ceeding the strength of 1)8 per coat, of SO , H.j,tho acid 
becomes lower in specific gravity as it further rises in 
strength to 100 per cent, of S0 4 If... I t has been found 
by Dr. Mcssol that an analogous faw holds good with 
regard to solutions of sulphuric anhydride in mono- 
hydrated sulphuric acid (SO 1 IL), and that whoreas 
solutions of SO,, in SO, IH, ns they increase in 
percentage of SO.„ likewise increaso in specific 
gravity up to a cortain point, after passing that 
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point and attaining a still higher percentage strength 
m the nearer approach to the condition of the pure 
anhydride itself, they do not now increase, but di¬ 
minish in density. 

Dr. Mcsscl reserves to himself tho right to pursue 
the investigation, and to repeat his experiments with 
more stringent scientific exactitude, using absolutely 
pure materials, so as to gain numbers, doubtless 
nearly, though perhaps not quite, identical with thoso 
hereinafter given. 

It will be observed in the exhibit that tho specimen 
cylinders are arranged in a special order, and this the 
table on previous page will explain, and at the same 
time the interesting development of a law analogous 
to Kohlrausch’s, will manifest itself. 

The 100 per cent, anhydride, is crystallised in fine 
feathery needles. It has been stated that this mode 
of crystallising is caused by the presence of a trace of 
water (SO.i II,.), without which it would crystallise 
like nitre. This, however, needs confirmation. It 
will be observed in the above table that wo have a 
30% liquid body, then 40 to 40% crystallised bodies; 
and at 00 to 00% wo have again liquids, a crystalline 
stage being again and finally reached at 72‘8% of 
>SO..|. ^ 

Sidiihnryl-ehlorhydrin, SCLCKOTI). — Sulphuric 
anhydride used for sulphonatfng organic substances 
requiring strong treatment, would act t%> powerfully, 
and the sudden change of state from the anhydride in 
tho liquefied or fused form to solid sulphonate, in 
addition to the result of the sudden chemical reaction, 
causes such a sudden and violent evolution of heat 
that a considerable portion of the substance is charred. 
It 1ms been found that by using sulphuryl-clilor- 
hydrin, this tendency to clmr is prevented, and thus 
larger yields of sulphonates arc obtained, and, more¬ 
over, that by its use only one compound is formed, 
and no isomerides, which is usually not the case 
when anhydrides are used. The action taking place 
may be thus explained Sulpliuiyl-mono-elilor 
hydrin acts on an organic substance capable of 
yielding sulphonates m such a manner, that 
whilst sulphonate is formed, hydrochloric acid 
is simultaneously evolved, and the change of 

stato from SCL to SO ;1 j I TCI, means that 

tho elements of HC1 in a liquid substance sud¬ 
denly unite to form a gas (MCI), heat thus becom¬ 
ing latent. Thus, a large portion of tho heat suddenly 
evolved by tho reaction of tho SO,. ; , on tho substance 
sulphonated on the one hand, is simultaneously ab¬ 
sorbed in the formation of gaseous hydrochloric 
acid on tho other. This signifies, of course, a kind 
of cooling process which prevents charring, and so 
contributes to a larger yield of the sulphonie acid. 

Mode of Anidysiny Specimens of Sulphuric Anhy¬ 
dride. —Two stoppered bottles, containing bulb tubes, 
with their extremities open and bent in opposite 
directions, are shown and these refer to the method 
adopted by Dr. Mussel ns the safest and best for easily 
obtaining in aqueous solution weighed quantities of 
samples of anhydrides for analysis. A third bottle 
stoppered up, and containing water along with the 
sealed bulb of anhydride, illustrates tho stage of the 
operation when a brisk slmko is required to break tho 
bulb, the SO ; , going at once into solution in tho water. 

Fig. 1 represents tho bulb tubo with extremities 
bent in opposite directions. Fig. 2-shows tho weighed 
bulb in position for filling itself to any given mark or 
point in tho upper stem, from n bottle containing the 
anhydride specimen. Tho bent limb, projecting 
itbovo the neck of tho bottlo, is then conveniently 
situated for closing with tho blow-pipe flame. After 
closing in this manner, tho bulb is withdrawn, whilst 
tho extremity is still warm, and thus no anhydride 


can be forced out at the opposite and previously sub¬ 
merged extremity, ns tho fingers will be cooler than 
the place touched in the withdrawal from the bottle. 
Having reversed the position of the extremities of the 
bulb, the other limb is in like manner closed with the 
blow-pipe flame, when after cleansing and wiping dry, 
the bulb is weighed again. It is next cautiously in¬ 
serted in tho bottle (Fig. 3), and gently induced to take 
the position indicated, some pure water being intro¬ 
duced about the level shown in the cut. The stopper 



Flo. 2. Fic. 3. 



is then adjusted, and the bottle being taken in tho 
hand is so held that the former is firmly kept in its 
place. One vigorous slmko now sufliccs to break tho 
bulb in tho bottle, and in this there is no danger, 
only a sudden vibration being felt at the instant the 
anhydride comes in contact with the water. A white 
cloud is observed on the sides of the bottle, but by a 
few gentle shakes a perfect solution is obtained, and 
after allowing the bottlo to cool, it may bo opened 
and tho analysis at once commenced, First SO», 
always present to some extent, is determined by titra¬ 
tion with iodine solution, and then the SO : , after pre¬ 
cipitation ns barium sulphate, though ns a rule volu- 
metrically. 

A. Roakb it Co., London ( Group XIV. No. 14G7). 

This firm exhibits a complete collection of products 
connected with the sulphurous acid industry. Lique¬ 
fied sulphurous anhydride is a speciality of tho firm, 
nrnl in the glnss syphons nrrnngcd to deliver either 
tho liquid or gaseous acid ns desired, it forms a most 
convenient preparation for tho use of the chemist or 
photographer. For use in ice-making, brewing, paper- 
making, disinfecting, bleaching, etc., liquefied sul¬ 
phurous anhydride is also exhibited in copper drums, 
containing 1 and 2 cwt. respectively. A very com¬ 
plete set of sulphites is oxhibited, many of tlieso 
being bnt littlo known, and somo entirely new. 
Amongst these sulphites tho following specimens 
deservo special notice :— 

Sodium sesqui-sulphite, Na 4 (SO,) 3 .911,0. Fine white 
needles. 

Chromium sulphite, Cr,.3SO s . Beautiful transparent 
green crystalline mass. 

Cuproso-cupric sulphite, Cu 5 S0 3 ,GuS0 3 ,2II 3 0. Mass 
of glistening small needles, of a rich brown colour. 

Ammonium sulphite, (NI1,) 2 S0 3 . White prisms. 

l.ithium sulphite. 

Uranium sulphite, Ur ; ,3SOj. Bcnufiful orange yellow 
crystalline mass. 

Nickel sulphite, NiSOj.CAq. Fine green tetra-hedra. 

A now salt, m'cta-sulphito of potassium, is oxhibited 
in tho form of fine largo and slmrply-dofined crystals. 
It will probably find considerable application in tho 
arts, seeing that it contains nearly (50 per cent, of SO.j, 
and is at tho snmo time perfectly stable, neither oxidis¬ 
ing nor evolving sulphur dioxide on oxposuroin tho 
air. Tho ammonio-euproso sulphite is a singular 
copper salt, being perfectly white, and crystallising 
in small white pyramids. 

Tho sulphites at present of greatest industrial value 
are woll represented by sodium sulpliito, crystallised 
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and anhydrous; bisulphite of sodium, solid and in 
solution, sulphite and bisulphite of magnesium, and 
sulphite and bisulphite of calcium. 

James Hargreaves, \V idnks {Group XIV. Xo. 1 4G7). 

HARGREAVES AXD llORIX.SOX’s PATENT PROCESS FOR 

MANUFACTURING SULPHATES OF SODIUM AND 

rOTASSIUM. 

A model of the Hargreaves plant is shown, and it 
exhibits in a clear and instructive manner the 
arrangement of a piece of chemical apparatus, 
perhaps as diflicult ns any to explain the working 
of by means of plnns or diagrams. 

The Process.— Common salt mixed with ground 
rock salt is moulded into oblong cakes and placed in 
large iron cylinders 1 13 to 2-1 ft. in diameter and 12ft. 
deep. Sulphur dioxide from burning pyrites, together 
with nir and steam, is caused to pass downwards 
through the cylinders so charged, in succession, com¬ 
mencing with the strong gas on the most nearly 
finished .sulphate, and is thus absorbed in its passage. 
At the same time, the common salt during its con¬ 
version is evolving hydrochloric acid, which is subse¬ 
quently condensed and used for manufacturing 
bleaching powder. 

The cylinders are encased in brickwork, and a 
small lire supplies the heat necessary to maintain the 
contents of tho cylinders at a uniform working 
temperature. Theoretically, tho heat set free during 
the process should bo sulheient to maintain itself 
and keep the process going. In the best-designed 
and larger forms of plant, such ns that of Messrs. 
Sullivan A Co., the Rritish Alkali Works, Whines, 
this is actually' being done, so that once in working 
order practically no more fuel is required and the 
small lire-placcs are simply closed. 

James Mactear, Glasgow {Group XIV. Xo. 1407), 

Exhibits (1.) Working model of the Mactear car¬ 
bonating or calcining furnace, with three large dia¬ 
grams, giving different views of tho furnace j (2.) Two 
large photographs of the mechanical salt-cake furnace; 
and (3.) Specimens illustrating tho Mactear process 
for recovering sulphur from alkali waste drainage. 

A very full description of tho mechanical calcinin'* 
and salt-cake furnaces will be found in this Journaf 
vol. i. 2(i to 32. 

MACTEAR PROCESS FOR RECOVERING SULPHUR 
FROM ALKALI WASTE DRAIXAGE. 

The drainage liquor, or, as it is termed, “yellow 
liquor, of tho vat waste-heaps, elso running into 
brooks and other water-courses, sewers or drains, and 
making the first unsightly and unwholesome, and the 
latter noxious, is treated with a solution of sulphurous 
acid. The sulphur dioxide obtained from pyrites or 
from the refuse sulphur of the process, is led into 
condensing towers built of wood, and bound with iron 
corner-pieces and tie-rods. Each tower is divided 
into three stages by means of strong cross-joists, and 
is then filled with cokes. A tray, with a large number 
of little tubes of lead covered over with lutes to avoid 
entrance of air, divides the water into fiiio streams 
and the sulphurous acid gas is tlfeu led up ono 
tower, down to the bottom, then up another tower 
and so on in succession. The solution of sulphurous 
nc m’ ill „!, ,r . acti< T> l ms il . specific gravity of only about 
2° J. J Ins solution is led, by means of a wooden 
shoot, to tho decomposing vessels, and is mixed 
oil its way with a stream of tho yellow liquor ; the 
liquid then runs into tho decomposing vessel, where 
it is met by a stream of hydrochloric acid, anil tho' 
whole is kept carefully at as near 145° F. as possible. 
With moderato care littlo sulphuretted hydrogen is 


evolved, and tho decomposition is regulated by the 
following method of testing :—A burette being fixed 
to a wooden upright and filled with tho yellow liquor, 
a sample is drawn from the decomposing vessel, n drop 
of solution of ferrous sulphate is added, and then the 
yellow liquor run in from the burette. The number 
of divisions required to blacken the solution indicates 
the acid still present. 

Thu sulphur is allowed to settle, and the clear 
liquor run oil through n cntch pit, so as to retain nny 
sulphur that might be otherwise lost. After some live 
or six operations, the sulphur sludge is run oil' into a 
dminer. After draining into a stillish mud, tho 
latter is melted by steam in a suitable vessel, the 
arsenic being removed by an application of the fact 
that alkaline sulphides dissolve sulphide of arsenic. 


detailed cost of oxe tox of sulphur hv 

THE ■•MACTEAR” PROCESS. 



CWT. 

Qll. 

Lit. 

Kate- 

CONT. 

Pyrites Sulphur. 

8 

0 

25 

30/- 

1C033. 

Salt . 

35 

1 

18 

10/- 

2S-33 

Vitriol. 

20 

3 

27 

30/- 

15-00 

Coul . 

ill 

0 

7 

U/- 

.2520 

Repairs . 





I-oo 

Wages. 





3S-50 

Off Sulplmto of Soda .... 

30 

0 

21 

40/- 

157 00 

oc-oi 

Xet cost ol 0110 ton of 
Sulphur . 

•• 


•• 


(jT05s. 


In tlio above nothing Is cimrgcil lor hydrochloric add. 


When the “yellow liquors” arc very weak, say of 
specific gravities 5“ to 8° T., instead of 11° T., the 
sulphurous acid solution is replaced by a stronger 
liquor. This is obtninod by preparing a solution of 
sulphite of calcium in sulphurous acid. The sulphite 
of calcium is obtained, in a crude form, from old 
alkali waste-heaps. The oxidised waste is ground 
with water to a milk, and this is treated with sul¬ 
phurous acid. More hydrochloric acid is, of course, 
ultimately required in this latter process. 

About 10,000 tons of sulphur have, so far, been made 
by tho Mactear process, as Air. -Mactear informs tho 
writer. 

I 11 the exhibit arc shown specimens of the hydro¬ 
chloric acid, of soda waste, and of the clear and per¬ 
fectly innocuous liquor, freo from sulphuretted hydro¬ 
gen, which is finally run oil - . Also specimens of 
sulphur precipitate used for vino dressing, nnd of 
rock sulphur obtained by fusion. A bottle contains a 
mixture of sulphurous acid and “ Log liquor," ns the 
drainage liquor is termed at yt. Rolloxjust ready for 
decomposition, whilst a specimen in another bottlo 
shows the sulphur ns precipitated from tho mixed 
liquid by hydrochloric ncid. 

Lumviu Moxn, Loxdox {Group XIV. Xo. 1407) 
RECOVERY of sulphur from ALKALI WASTE. 

There is not tho least doubt that this process can 
bo worked even at tho present time to profit; in 
fact, the firm in which Mr.'Mond’s experiments were 
first carried out in this country, amt for which ho 
first erected plant, still continues the process, nnd 
not only utilises its own waste, but somo of tlmt 
from adjoining works. At the first, it wns proposed 
in this process to treat the alkali waste loft after 
lixiviating tho black-ash, in the same vats,blowing in 
air under the false bottoms, so that it should ascend 
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through the superincumbent mass of waste. This 
did not seem to answer, and separate vats were after¬ 
wards constructed for blowing tho waste, the latter 
being carried from tho black-ash to the oxidising 
vats in train waggons. Even with Mond’s process, 
a final waste is obtained which does still contain 
sulphur ns calcium sulphide to the extent of 
somewhat under one-fourth of tho original total 
sulphur ns sulphide ; but, before getting this ex¬ 
tracted, the manufacturer is confronted with two 
questions, the answers to which, in the ordinary course 
of working, conspiro to give a flat negative to the 
attempt. The one is, What time would be expended 
in blowing and oxidising this last residual of sulphide 
so as to render the sulphur available 1 and, Would it 
be profitable, with plant and vat space at disposal, to 
sufficiently protract tho oxidising operations, con¬ 
sidering the vast bulk of the material dealt with 
generally, and specially with regard to this final 
residuum of sulphide 1 Dr. Schiippi has, however, 
shown in an able paper (see this Journal, vol. i. 482— 
48G) that by blowing oftencr, and by adopting other 
precautions, considerably more sulphur can be ex¬ 
tracted than usually is, and that it tho waste after 
repeated oxidation and iixiviation could be prevented 
from hardening , moro sulphur still could be extracted. 
This is a difficulty that might possibly yet be over¬ 
come as the result of further investigation and ex¬ 
periments. Tho first patents were taken out in 18G2 
and 18G3, and a small pamphlet now before tho 
writer, and published by Mr. Mond in 1808, gives 
nn interesting account of the theoretical and practical 
bearings of tho process. Another pamphlet published 
by him in 1870, gives an interesting statistical view 
Of the subject, “Of the Probable Effect of tho 
General Adoption in Great Britain of Mond’s 
Process for the Recovery of Sulphur from Alkali 
Waste from a Mercantile .Point of View, being 
a Paper communicated to tho River Pollution Com¬ 
missioners at their request.” At that time and 
previously, vat waste was carelessly tipped and 
packed in tho waste-heaps, and gave vent to 
copious noxious emanations, both gaseous and liquid, 
and on the other hand, much hydrochloric acid was 
allowed to run away, especially weak acid from the 
wash-towers. If it will pay now to work Moinl’s 
process (and tho writer was informed by the manager 
of one firm in Lancashire that tho best profit of a 
recent year of his firm was made by sulphur re¬ 
covery), it is hard to avoid the conviction that Mr. Mond 
was not far from tho truth then, as to realisable 
actualities, when lie stated that “tho total cost of 
manufacturing 40,000 tons of sulphur being i'80,000 
a-ycar, a clear profit of .£100,000 a-yenr would then 
have been obtainable.” Mr. Mond’s exhibit includes 
a coloured diagram of plant for lixiviating black- 
ash, and for the recovery of sulphur from tho vat 
waste. Samples arc shown (1) of fresh alkali waste ; 
(2) of spent alkali waste, tho residue of tho Mond 
process; (3) of hydrochloric acid, tho condensate 
of tho salt-eako process. (4.) The “ yellow liquor," 
containing principally hydrosulphide, polysulphides, 
and thiosulphate of calcium; (5) precipitated sulphur 
liquor— i.e., after treatment in tho agitator with hydro¬ 
chloric acid. (G.) Wot and freshly-precipitated sul¬ 
phur. (7.) Tho fused and finished sulphur ns put in 
tho market. 

Messrs. Gaskin,l Deacon it Co., Whines (Group 
XIV. No. 1407). 

Tho oxhibits refer to (1) Deacon’s chlorine process 
with llurtor’s improvements, and (2) tho manufacture 
of monohydrated carboimto of sodium, “crystal car¬ 
bonate,” and of bicurbonato of soda by Hurtor and 
Caroy's processos. 


1. Deacon’s Chlorine Process .—Excellent coloured 
diagrams nre shown, illustrating a Deacon’s chlorine 
cylinder (superheater and decomposer), with speci¬ 
mens of tho baked clay balls saturated with cupric 
chloride, and a Deacon’s shelf bleaching powder 
chamber, with a specimen of the bleaching powder 
produced from chlorine which 1ms been generated 
from hydrochloric acid gas, dried by passing 
it through the heated cupreous clay balls con¬ 
tained in the Deacon cylinders. With this interesting 
process, the name of Dr. Ferdinand Iltirter is inti¬ 
mately connected. To his admirable paper, “On the 
Prospects of the Manufacture of Chlorine” (this 
Journal, vol. ii. 103—100), those specially interested 
in a study of the question are referred. 

2. Manufacture of Monohydrated Carbonate and 
Bicarbonate of Soda .—The investigations and experi¬ 
ments of Hurtcr have led to the possibility of ob¬ 
taining in one process what would have previously 
required at least three to efi'cct, and now in place of 
the so-called “ black salts,” as tho impuro monohy- 
drated carbonate salts, obtained by the evaporation 
of tho black-ash lixivates, arc termed, Messrs. 
Hurtcr and Carey obtain directly, by evaporation, 
a pure whito crystalline salt, of which Messrs. F. 
Steiner it Co., the great Turkey-red dyers of Lanca¬ 
shire, declare, “It is the purest form of sodium 
carbonate in tho market,” and that, “dissolving 
readily in water, with a slight evolution of heat, it 
has thereby an advantage over soda-crystals and 
soda-ash.” 

It is well known that the small quantities of iron 
in soda-ash are derived from cyanides formed in tho 
black-ash process, tho nitrogen of these being prac¬ 
tically the nitrogen of the coal used in tho black-ash 
mixture, and that on Iixiviation in contact with the 
iron of the vats, fcrrocynnides arc formed. Tho 
monohydrate salts, eventually roasted for the pro¬ 
duction of sodn-nsli, retain mother-liquor containing 
these ferrocyanides, besides some sodium fcrrosul- 
ihicles, and these compounds on roasting decompose, 
caving behind ferric oxide. Ry Hurtcr and Carey’s 
process, the liquors are first well carbonated by 
black-ash furnace gases or otherwise. The sulphides 
in them nre also, to a certain extent, oxidised to thio¬ 
sulphates by the addition of oxidising agents. The 
silica and alumina in solution arc precipitated in the 
carbonating process, and nre separated by settling 
and subsequently running oil' the supernatant liquor. 
Ry forcing this liquor through a coil of pipe against 
a loaded valve, tho coil being heated by a superheater, 
so that at least a temperature of 177“ C. is attained, 
tho ferrocyanides in presence of the thiosulphates are 
decomposed with formation of ferrous sulphide, which 
afterwards is easily separated by allowing the 
liquors to stand in large settlers. The clear liquors 
drawn off, on evaporation, yield the 2 >nro whito 
“crystal carbonate. See ling. Rats. 2031), Jnly, 
187!); and G08, February, 18S0. (This Journal, vol. i. 
20—27.) 

Ordinary soda-ash roasted in brick furnaces, may 
contract minute quantities of alumina from tho 
brickwork in addition to that derived from tho blaek- 
ash mother-liquors, besides containing tho -small 
quantities of iron arising from the ferrocyanides, as 
already mentioned. When soda-ash is used by tho 
clyor or calico-printer, the ash is usually dissolved by 
steaming in a pan, and is afterwards allowed to settle 
to deposit any insoluble matters containing iron and 
alumina, the clear supernatant liquor being eventually 
used. However, in some cases, the desired settling 
is not quito effectual, and either iron or alumina in 
but minute particles on tho fibre may, in tho caso of 
certain light and bright shades, causo slight but 
objectionaklo modifications of colour to dovolop in 
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spots or patches. It is plain that the crystal 
carbonate containing absolutely no alumina or 
iron, is free from the defects named, and furnishes 
immediately a pure liquor likewise free from the 
least causticity, a desideratum with woollen bleachers. 
The following are analyses of “ soda-crystals ” and of 
“ crystal carbonate” :— 


Soda Crystals. 


/• 

Carbonate of soda. 34-22 

Hydrate of soda . (HO 

Sulphate of soda .. 2-54 

Chloride of sodium ...... 0'27 

Water . C2 S4 


Crystal Carbo¬ 
nate. '/. 

.. 82-90 
.. 000 
.. trace 
.. traco 
.. 17-00 


99-97 99-90 


Total soluble impuri¬ 
ties (water excepted) 
on lOOof carbonate... 

Water on 100of Carbo¬ 
nate . 

Solubility.— Soda-crystals are soluble in cold 
water with difficulty, because— 


j - 8-21 . 0-12 

} 183-G4 . 20-50 


lstly. Being in large lumps, they offer but littlo 
surface to the action of tho water. 

2ndly. By solution they lower the temperature 
of the wator, 122 units of heat being 
absorbed. 


Crystal Carbonate dissolves in cold water with the 
greatest cose, because— 

lstly. Consisting of minute crystals, it offers 
immense surfaco to tho action of tho 
water. 

2 ndly. By solution it raises tho temperature of 
tho water, 35 units of heat being evolved. 

One ton of crystal carbonate contains as much 
alkali as 48cwt. ol soda-crystals. 

Storage.— 48cwt. of soda-crystals packed in 2-1 
2-cwt. barrels, occupy about 150 cubic feet. One ton 
of crystal carbonate packed in casks, holding from 
three to four cwt. each, occupies about 05 cubic 
feet. 

The Bicarbonate of Soda is prepared from the 
crystal carbonate” by exposing the latter in an 
iron revolver, resembling closely a miniature black-ash 
revolving furnace, to tho action of moist carbonic 
acid gas. Heat is evolved, and the cylinder becomes 
so hot that were a small quantity of bicarbonato of 
soda placed in contact with tho metal outside, it 
would suffer slight decomposition. Nevertheless, 
tho bicarbonate formed in the interior of the revolver 
is not decomposed in the slightest, because of the 
presence of tho surrounding atmosphere of car¬ 
bonic acid in which it is generated. It goes with¬ 
out saying that tho employment of so pure a material 
as tho 11 crystal carbonate,” ensures tho production of 
an extremely pure bicarbonato, and sinco no water 
escapes during the process, there is no loss of material 
carried off in solution, and so tho process is one 
purely of conversion in si til. 


James Muspratt it Sons, Wjdnes (Group XIV. 
No. 1-1G7), 

MUSPRATT it ESCHELLMANN’S PATENTS FOR MAKING 
CHLORATE OF POTASSIUM ANL) CHLORATE OF 
SODIUM. 


(Eng. Pats. 39G0. Aug. 15, 1883: 5183 and 5180, 
Oct 31,1883. This Journai, vol. iii. 349 and 445 .) 

In tho patented process, magnesia is substituted for 
lime for the absorption of chlorino, and subsequent 
treatment of tho liquors obtainod, so as to increase 
tho production of chlorate. 


Rationale of the Process— In the ordinary process a 
large quantity of chlorate of potassium is held in solu¬ 
tion by the chloride of calcium of the mother-liquor. 
KClOa is much less soluble in magnesium chloride 
solutions than in those of calcium chloride, and conse¬ 
quently much less chlorate is kept in solution by tho 
magnesium chloride. 

The usual proportion of chlorate to chlorides in 
the liquors obtained by tho absorption of chlorino is 
1:5; but by crystallising out nearly 50 per cent, of 
tho magnesium chloride, before adding the KC 1 , tho 
quantity of mother-liquor becomes considerably re¬ 
duced. This, together with the less solubility of KCIO 3 
in the magnesium chloride liquor, increases the pro¬ 
duction of chlorate in tho new process by from 15 to 
20 per cent. 

The mother-liquor itself (magnesium chlorido) is, 
after proper treatment, for which patents liavo also 
been obtained, a valuable by-product. 

For the production of chlorate of sodium, the im¬ 
proved liquor containing chlorato and clorideof mag¬ 
nesium is used, in the proportion of about 1 :3. This 
liquor is precipitated by carbonate of soila or caustic 
soda ; the filtrate, containing chlorate of sodium and 
chlorideof sodium, isevaporated and the salt separated 
by fishing; the remaining liquor crystallises, yielding 
a salt which, after a second crystallisation, is pure 
chlorate of sodium. The precipitated carbonate of 
magnesia can bo sold as such, or calcined, and the 
magnesia used over again. 

In tho Exhibition a diagram is shown, displaying 
tho apparatus used in Muspratt and Eschellinann’s 
process for tho manufacture of potassium and sodium 
chlorates, and, besides this, specimens illustrating 
the various stagos of tho processes, as follow :— 

1 . Tho improved liquor. 

2. The octagon liquor. 

3. The neutralised liquor. 

4. Tho chlorate of potassium mother-liquor. 

5. O round potassium chlorate. 

G. Potassium chlorate. First crystals of the process 

7. Potassium chlorate. Finished crystals. 

8 . Calcined magnesite, ground. 

9. Calcined magnesilo (magnesia), unground. 

10. Native magnesite in lumps. 

11. Magnesium chloride in crys¬ 

tals. 

12 . Magnesium chloride in crys¬ 

talline lumps. 

13. Sodium chlorate. First cryst; 

14. Sodium chlorate. Finished 

crystals, in sizo about that 

of small beans. 

Chlorate of sodium (NaClOn) is largely used for 
aniline black in calico printing, boing far nioro easily 
soluble than potassium chlorate. 

Joseph Gamble and Sons, St. Helens ( Group 
XIV. No. 1407). 

manufacture of chlorate of sodium. 

Messrs. Gamble it Sons employ M. rcchincy’s 
patented process. Sco this Journal, vol. i. 41. 

Specimons arc shown of— 

1 . Barium chlorato (Uu(C10 3 )- -t- II a O) Small crystals. 

2 . „ ,, in medium size crystals ; and 

3. ,, ,, in large crystals. 

4. Sodium chlorate, in lino, medium and largo crystals. 

There aro exhibited, besides, remarkably lino crystals 
of sodium sulphide, Na 2 B+911,,,0. These aro largo 
and transparent, with a faint brownish tinge, and 
resemblo in appearance crystallised sodium acetato. 
This sodium sulphide is manufactured at Messrs. 
Gamble’s Works, by Schail'ncr and Jlelbig’s patent 
process. 


Looked beautifully 
white ami pure. 

ils ami greyish. 

I Look very white 
) ami pure. 
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*Mr. W. Weldon, F.R.S., ofBurstow (GVoh/j XIV. 

No. 1407). 

1. process Fon manufacturing chlorine nv man- 

GANITE OF CALCIUM. 

2. PROCESS FOR MANUFACTURING CHLORINE FROM 

CHLORIDE OF MAGNESIUM. 

Mr. Walter Weldon, F.R.S., exhibits a model of 
the apparatus employed in the well-known process for 
the inainifaeturo of chlorine which bears his name, 
and specimens illustrating tho different steps in that 
process.. In 1802, except in a single work, chlorine 
was universally manufactured by digesting together 
aqueous hydrochloric acid and ores of manganese; 
and the residual mixed solution of manganese chloride, 
ferric chloride, and free hydrochloric acid was always 
sent into the nearest water-course. Tho manganese 
employed in the manufacture of chlorine was thus 
used only once, and was then thrown away as one of 
the constituents of a most offensive solution, alike 
poisonous to. fish, and extremely destructive to any 
masonry or ironwork with which the stream into 
which it was thrown might como into contact. Tho 
problem of how to avoid this loss of the most costly 
reagent employed in tho chlorine manufacture, and at 
the same time to prevent the nuisance occasioned by 
that manufacture, had long engaged attention, and 
tho late Mr. Dunlop, of Glasgow, und worked out a 
process accomplishing these objects, which process 
was in operation in one factory, that of St. RoIIox. 
Tho Dunlop process, however, never extended beyond 
that ono factory, and even there, so far as the re¬ 
generation of manganese for use again in the manu¬ 
facture of chlorine is concerned, it is now replaced 
by the Weldon process, though it is still employed 
for tho production of an artificial oxide of manga¬ 
nese for use by glass-makors and others. Mr. 
Weldon took up the problem of the regeneration of 
MnOa from MnCl 3 in 180(5. Chlorine began to be 
manufactured by means of “Weldon mud” about 
1870, and it is now years since an ounce of manga¬ 
nese ore was anywhere employed in the manufacture 
of chlorine, except to make up unavoidable me¬ 
chanical loss in tho Weldon process. There is no 
other instanco of tho old-established methods of a 
great chemical industry having been completely re¬ 
volutionised within so brief a period. There are four 
works iu this country and two on the Continent in 
which chlorine is manufactured by the Deacon pro¬ 
cess. In tho four English works, tho two-thirds or 
so of tho MCI treated by tho Deacon process, which 
escapes decomposition iu that process, is subsequently 
treated by tho Weldon process. In tho two Conti¬ 
nental works in question, that IIC'l is condensed into 
aqueous acid for sale, and thoso two works are tho 
only chlorine works in tho world in which the Wel¬ 
don process is not employed. 

Tho residual products of tho manufacture of chlo- 
rino by tho Weldon process is a mixed solution of 
manganese chlorido and calcium chloride, containing 
also a little free hydrochloric acid. Tho latter having 
boon neutralised by limestone, milk of limo is added 
to tho neutralised liquor in such quantity that tho 
product is a solution of calcium chlorido holding in 
suspension maugancso hydrato and calcium hydrate, 


1 ho following account wua forwarded to iho writer of (his 
Toporl uy Mr. welilon two or three mouths ago. It 1 b lirlaletl 
word for word mb written In the nmnn»cri|it. In accordance 
with a "ish expressed In a loner received at Iho sumo limo 
from Air. M oldon. It is somowhat remarkahlu that this tho 
. last contribution from his pen for this Journal, Is lliu account 
of lliu great work of hla llfo-wrlUon with oharaotorlstlo care, 
and in that inimitable stylo pocnllar to him whether writhin' 
or speaking, which rivets tho uUunlion alike of reader and 
hourur. It la very remarkable that It should bu limed to appear 
in that number ofthla Journal which also contains tho brief 
liotlco that his Ufe s work la done. 


in the proportion of one equivalent of the former to 
six-tenths of an equivalent of the latter. Into this 
mixture, which is a thin wliito mud, nir is then in¬ 
jected, until about 80 per cent, of the manganese 
present lins become converted into MnO-. The ab¬ 
sorption of oxygen from the injected air takes place 
very rapidly ; in large “ oxidisers,” as the vessels ill 
which tho operation is performed are called, more 
than a hundredweight of oxygen being absorbed per 
hour. The product is a thin black mud, in which 
four-tenths of the manganese present is in the state 
of MnMnOj, and six-tenths of it in that of CnMnOs, 
or a compound of MnO- with CaO. It is upon the 
formation of this compound that tho Weldon 
process depends. When manganese hydrate is 
treated by oxygen in the wet way, tho MnO- 
which forms must combine with a baso at the 
moment of its formation. If the only baso present 
bo manganous hydrate, the MnO- formed by tho 
combination with oxygen of a portion of the hydrated 
MnO combines with tlic other portion of that MnO, 
forming cither normal nianganitc of manganese, 
MnMnUa, being a compound of ono of MnOa with 
one of MnO, or MiijQi, being a compound of ono 
of MnOi with two of MnO, according to the tempera¬ 
ture employed. Thus, when MnO is the only pro- 
toxido present, one-hall is the maximum proportion 
of it which can he converted into MnO-, the other 
half of the MnO being required to furnish the neces¬ 
sary base for that' MnO- to combine with. If, how¬ 
ever, with the manganous hydrate which is treated 
by oxygen in tho wet way any one of a certain 
number of soluble protoxides bo present, tho MnO- 
which forms combines with that soluble protoxido 
instead of combining with MnO; and thus, if the 
quantity of soluble protoxido present bo a full 
equivalent, tho whole of the manganese present may 
be converted into MnO-. But to convert the wholo 
of tho manganous hydrate treated, into MnOj com¬ 
bined with C'aO, would of itself liavo no advantage 
to tho manufacturer of chlorine, over tho conversion 
of only half of it into MnO-, the half of it converted 
into MnOs being combined with the other half of it 
as MnMiiOj: since calcium mangimato liberates from 
hydrochloric acid only the same proportion of its 
elilorino as is liberated therefrom by manganese 
manganite, as is seen from the two equations— 

MnMnOj -|-G [Id = 2MiiCl a -h 31f u O + 2C1 ; ami 

CuMnU- *-(5UCl =CaCI»+MnCls+31J a O 4- 201. 

Tho advantage of forming calcium manganite instead 
of manganese manganito lies chiefly in this, that tho 
absorption of oxygen by manganous hydrate, in tho 
presence of dissolved lime, is enormously moro rapid 
than tho absorption of oxygen by manganous hydrato 
in tho absence of a soluble base. To such an extent 
is this, tho case, that while, per given quantity of 
MnO- in each respectively, Weldon mud is very much 
cheaper than nativo manganese, Iho product of tho 
treatment by oxygen of manganese hydrato only, would 
be very much more costly than native manganese. 

To convert into calcium manganite tho wholo of tho 
manganous hydrate treated, would require tho 
presenco therewith of a full equivalent of calcium 
hydrate; but so largo a proportion of calcium 
hydrato cannot bo employed industrially, because 
there cannot be present sullicicnt calcium chlorido to 
hold it in solution, lienee, only enough calcium 
hydrato is used to convert O'O of tho nmngane.su 
present into manganito of calcium. Tho other O'-i of 
the manganese present is converted into manganite of 
manganese. 

When (50 per cent, of the nmngancso present in a 
Weldon oxidisur lins been converted into CaMnO, J( 
ami the other 40 per cont. of it into MnMnO a , a 
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further quantity of neutral solution of MnCL and 
CaCIo is sent into the oxidiser, and tho injection of 
air is continued. At the temperature employed MnCL 
can react upon lmlf the lime of normal calcium man- 
ganitc, the products being manganous hydrate and a 
compound of two of MnO« with one of CaO. The 
manganous hydrate becomes oxidised, partly into 
MnMnO.-i, partly into Mn ;l 0 4 , the final product 
being a tlun black mud consisting of solution of 
calcium chloride holding in suspension a mixture of 
manganites of manganese with an acid manganite of 
calcium, which mixture can liberato more than two 
equivalents of chlorine from six of IICl. This pro¬ 
duct is then run into settlers, in which it separates 
into clear solution of calcium chlorido and a denser 
mud. The former is then decanted, and the latter 
run into stone stills which have previously been 
charged with aqueous hydrochloric acid. 

While this process has completely superseded the 
old method of manufacturing chlorine, and, as Dumas 
put it, has “ cheapened every sheet of paper and 
every yard of calico used in the world,” saving to the 
community hnndreds of thousands of pounds per 
annum, besides enabling the manufacture of chlorine 
to be carried on without causing nuisance, and 
ameliorating the lot of tho workmen engaged in that 
manufacture, who have now simply to manipulate a 
few cocks and valves, its inventor believes that it is 
about itself to bo superseded. Ilo exhibits also some 
illustrations of a process for the manufacture of 
chlorine, which is performed in the dry way, in which 
manganese is not employed, and which, while it is 
applicable to the manufacture of chlorine from the 
hydrochloric acid produced in the Leblanc process, 
may nlao prove capable of enabling chlorine to bo 
manufactured in connection with the manufacture of 
soda by the ammonia process. At present the 
ammonium chloride of tho ammonia-soda process is 
decomposed by lime, and tho chlorine of tho salt 
decomposed by that process is thus finally obtained 
as calcium chloride, and in that state is thrown 
away. In 1672 M. Solvay and Mr. Weldon simul¬ 
taneously proposed to decompose that ammonium 
chloride by magnesia instead of by lime, and to treat 
the resulting magnesium chloride for the obtain- 
ment of its chlorine as hydrochloric acid. * Neither 
M. Solvay nor Mr. Weldon, however, succeeded in 
rendering the decomposition of NIL,Cl by MgO 
industrially practicable ; and it is only quite recently 
that it has been rendered so by MM. I’echiney it Co., 
Salindrcs. Moreover, tho manipulation of large 
quantities of magnesium chlorido was found to present 
great difliculties, which for many years seemed in¬ 
superable. Mr. Weldon’s continuous experiments on 
the subject at length led him to the idea of converting 
tho magnesium chloride into solid infusible oxy- 
chlorido, before attempting to drive off its chlorine as 
HC1; and it was then found that if tho oxychloride 
were heated in a current of air, a large part of its 
chlorino was evolved in the free state. Mr. Weldon 
failed to deviso apparatus in which this operation 
could be conducted industrially, but suitable appa¬ 
ratus for it has now been invented by M. Pechiney, 
in conjunction with tho engineer of Salindres, 
M. Boulouvard. As this apparatus is not exhibited, 
it need not bo hero described. 

The starting point of the new Weldon chlorino 
process is magnesium chlorido, which may be obtained 
either by neutralising aqueous hydrochloric acid by 

* la llml liibl Idler received by tlio writer from Mr. W'uliluu, 
mid nccoifiiiutiyiiiK tills cniinnnnicnliun, lie «talcs" JCxco|>t 
tliut i could not but tuku tliu opportunity of limiting soinu ex- 
plnnnliuns of sonic points in respedot tlio old Wuldun process 
wlilcli uru fruiiiicnlly misunderstood, tlio only |inrl of ttio 
enclosed willed 1 really euro about is tlmt purt of it which 

S iren to M. I'ocliinuy and M. Jioiliouvnril tlio credit duo to 
icm in respect of the new eldorino process," 


magnesia, or by decomposing by magnesia the 
ammonium chlorido of the ammonia-soda process, or 
may he magnesium chloride from any other source. 
To a hot saturated solution of it free magnesia is 
added, and there is thus obtained a solid hydrated 
oxychloride, containing six equivalents of water. 
This is heated to a low temperature, until a large 
part of its water has been driven off. The residue is 
then heated to a high temperature in a current of air, 
when half its chlorino goes off in tho free state, and 
half as vapour of HC1, magnesia only remaining 
behind. Tlio proportion of tlio chlorine of tho oxy¬ 
chloride which goes of in the free state is thus 50 per 
cent, greater than the proportion of freo chlorine 
obtained by tho old Weldon process from an equiva¬ 
lent quantity of hydrochloric acid, and that part of it 
which does not go oil' in the free state, instead of 
being lost as CaCL is yielded as 1IC1, available oither 
as raw matorial from which to manufacture more 
chlorine, or for uso for any other purpose. The 
development of this process will be watched with 
great interest, since its success, by enabling the 
chlorine of tho salt used in tlio manufacture of 
ammonia soda to bo obtained in the freo state, would 
take away from tho Leblanc process its only remain¬ 
ing support. 

Messrs. Brunner, Mono & Co., Limited (Group 
XIV. Xo. 14G7). 

THE AMMONIA-SODA PROCESS (SOLVAY AND MOND). 

This firm exhibits a large photo-lithographed 
picture of tho Wilmington Works, near Northwich. 

Moreover, specimens are shown illustrating tho 
different steps in the ammonia-soda process—viz. 

1. ) Tho natural brine. 

2. ) Ammoniacal briuo before carbonating under 
pressure. 

(3.) Carbonated ammoniacal brino. 

(4.) Crudo'bicarbonate of soda. 

(5.) Sesquicarbonate of soda. 

(G.) Refined bicarbonate of soda (Mond and 
Jarmay’s process. Eng. Fat. 299G, February 9, 188-1. 
This J ourual, iv. 282). 

(7.) Monocarbonato of soda. 

(8.) Pure alkali (ungrouml). 

(9.) Pure alkali (ground). 

Messrs. Brunner, Mond it Co.’s Works were 
established in 1873, and are now producing 7000 tons 
of earbonato of soda per month. The extension of 
the works now in progress will raise their pro¬ 
ducing power to 10,000 tons per month. 

The patents of Mr. Ernest Solvay, of Brussels, are 
being worketl by this firm, together with various 
improvements patented by Mr. Ludwig Mond. 

Although tlio chemistry of the ammonia-soda pro¬ 
cess was fully described in a patent taken out in 
England in 1838 by t Messrs. Dyar and Hemming, 
and although several practical manufacturers of the 
highest standing, amongst others, James Muspratt, 
James Young, 'William Cossage, and ilenry Deacon, 
had devoted- time, energy, and capital to its realisa¬ 
tion. it was considered ineapablo to compete with its 
rival tho Leblanc process, until Mr. Ernest Solvay 
mado it an industrial success, by the apparatus which 
ho invented, and tho indomitame energy and perse¬ 
verance with which lie worked out tlio details of tlio 
process. Mr. E. Solvay is therefore justly considered 
tho founder of the ammonia-soda industry. 

Mr. Ludwig Mond took a license from Mr. Solvay 
in 1872, which was- subsequently transferred to 
Messrs. Brunner, Mond i Co. At tlmt time tho 
works which Mr. Solvay hail established at Couillot, 


1 “Tim Manufacture of Curbonuloof Soda." llurrlsuu Oruy 
Dyar and John Hemming. Kng. i’nt, 7713, Juno 30, 1833, 
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in Belgium, produced about ten tons of carbonate of 
soda per diem in two separate sheds. Under Mr. 
Solvay’s guidance Mr. Mond designed plans for 
carrying out Mr. Solvay’s process on a larger scale, 
according to which works were erected in Winning- 
ton in 1873. These works proved capable of pro¬ 
ducing 20 tons per diem, per element of plant. 
They were started early in 187-1, and were the first 
works in which carbonate of soda was manufactured 
from natural brine. 

When in 1881 it was decided considerably to extend 
the works at Winnington, Mr. Mond designed plant 
upon a much larger scale. Some of the apparatus 
used was increased in size, but a great part of the plant 
was constructed according to Mr. Mond’s own patents, 
and entirely different from that hitherto in use. 

Each element of this plant produces GO tons of 
carbonate of soda per diem, and thus effects a great 
saving in labour, repairs, and first cost, as compared 
with the older plant. 

Jfessrs. Brunner, Mond it Co. also exhibit refined 
bicarbonate, made by Mond and Jarmay’s process. 

The bicarbonate made by the ammonia-soda process 
contains a certain quantity of ammonia which cannot 
be got rid of by washing, and makes the product un¬ 
suitable for the market. Messrs. Mond and Jarinay 
dissolve this bicarbonate in warm water and pass the 
clarified solution in a constant stream through a 
series of cooling tanks. In these a pure bicarbonate 
of soda is deposited in small crystals. These are 
from time to time removed, passed through a hydro¬ 
extractor, then dried and dressed as usual. 

All the ammonia remains in the mother-liquor, 
which is used many times over, and is then treated 
for tho recovery of the ammonia. 

Messrs. Bell Bros., Limited, Middlesbrough 
{Group XIV. Xo. M07). 

THE AMMONIA-SODA l'KOCESS (SCHLOESINC). 

The patents worked by Messrs. Bell Bros, were 
taken out by Sidney Pitt (communications from 
J. J. T. Schlocsing) on May 28.1878, and May -i, 1882, 
entitled, “ Improvements in the Manufacture of Car- 
bonato of Soda by the Ammonia Process,” and num¬ 
bered respectively 2130 and 2110. 

The essential difference between Solvay’s and 
Schloesing’s processes is that in tho former, ammonia 
and brine are treated together with carbonic acid 
under pressure; whilst in the latter ammonia is 
carbonated as one separate step of the entire process, 
and the small crystals of bicarbonate of ammonia 
irecipitatiug are used in a second step to mix with 
>rino in an agitating vessol, so as to yield bicnrboualo 
of soda. 

Messrs. Bell Bros., Limited, exhibit tho following 
specimens 

(1.) Tho bicarbonate of ammonia representing the 
first stop of the process. 

(2.) Iho bicarbonato of soda produced by mixing 
tho ammoniacnl salt with brine, and 
(3.) Tho finished product. 

Messrs. Bell Bros, have only somewhat recently 
started, and tlioy aro now manufacturing about 200 
tons of alkali per month. 

Fora full account of tho origin of the ammonia- 
soda process, see Mr. Mond’p interesting paper 
commencing on this page. 

The Egi.inton Chemical Co., Limited, Glasgow 
(Group XIV. Xo. 1*1-11). 

The manufactures of this firm nro represented by 
the following exhibits :— 

(1.) Chromate Leather , tanned with bichromnto of 
potash, otc.; produced in one-fifth tho time of 
ordinary tanned leather, and at less than half tho 


cost. It is said to be much more durable than 
ordinary leather, and thoroughly waterproof. Suitable 
for all purposes of the ordinary article, and particu¬ 
larly for use in tho army and navy', for shooting, 
fishing, and football boots, hydraulic and pump 
leather, and for bulling purposes. 

(2.) Latent Bichromate of Soda, as a substitute for 
bichromate of potash, containing as much chromic 
acid as bichromate of potash, and saleable at about 
.£10 per ton under tho price of bichromate of potash. 
Samples of chromate and bichromato of lime and of 
alumina arc also exhibited. 

(3.) Silica Uriels, made from pure flint. Practically 
free from iron ; more refractory and less expansive 
under intense heat than Welsh Dinas bricks, or any 
other form of silica brick. Specially' suited for 
lining steel and iron heating furnaces, arches of gas 
retorts, etc., etc. 

( To he con tinned.) 


Communication. 


ON THE ORIGIN OF THE AMMONLV-SODA 
PROCESS. 

BY LUDWIG MOND. 

All writers on this subject from Brando in 18-11 * to 
Lunge t in 1880, fix tho date of this invention ut tho 
30th of June, 1838, when Messrs. Harrison Grey Dyar 
and John Hemming, both chemists of London, filed 
the petition for their English patent. Only of recent 
yenrs an attempt has been mndo by several French 
savants J to put the date of the invention sixteen 
years later, in order to claim it as a French invention 
and to give the credit of it to two of their countrymen, 
Messrs. Schlocsing and Holland, who took out a 
patent relating to the subject in 1808, preceded by a 
patent taken out by Sir. Schlocsing alone in 185-1. 

It would seem superfluous to contradict an error so 
palpable anil so easily refuted by reference to docu¬ 
ments accessible to everyone, had not this statement 
been made by three scientific men of the highest 
standing, whose liamo is sufficient to obtain accept¬ 
ance for it by numbers who have not themselves 
inquired into the facts. 

Injustice to Messrs. .Schlocsing and Rolland, I must 
state that these gentlemen in their various publica¬ 
tions have fully acknowledged that tho process they 
endeavoured to improve had been invented long ago, 
and that the various chemical operations constituting 
tho process had been described so exactly in a patent 
taken out in Franco by Delaunay as to leave to 
future inventors very little to do. 

On referring to Delaunay’s patent, dated 27th of 
May, 183‘J, this will bo found an exact translation of 
thc Englishspecilicationof Messrs.Dyar and Hemming, 
of October, 1838, whence it is clear that Delaunay 
was simply the agent of Messrs. Dyar and Hemming. 
Inquiring further into this French specification wo 
come, however, upon a remarkable and important fact 
which has hitherto been left unnoticed. This patent 
is followed on the 18th of May', 18-10, by' an additional 
intent, a facility' enjoyed under the French patent 
aw almost freo of oxpenso, which has evidently in 
this instance led tho inventors to protect in Franco 
most important improvements found out shortlv 
after taking out their original pntent, while the high 
cost of a second English pntent has prevented their 
doing tho sa me in England. _ 

* Hrumlo: Miuiunl of L’ht-ii.iHtry, 5th edition, pp. Gtll. 

t Luugo: Jlaiiufiietiiru of Sulphuric Acid mill AlKiilI.vlil.p. I. 

I Frihoy: Picnidoiithil Address to tho 1* ranch Association 
for tho Advnncuinunl of Science, IS7S. llouluy: 1 resident du 
i’Acadtlmio lies Scivnccu; Ciwihtes Jtciuius, I.C. No. II. 
Suhourcr ICealnor: Coufcrtnicu u Iu Soci»it<5 li Lncounigoniont 
aur Nicolaa Leblanc, Mum, 18S5. 



